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ABSTRACT 


THIS IS A TEST OF THE PROGRAM INTERUPT RESUEST 
(PIR@) LOGIC. 


REQUIREMENTS 


EQUIPMENT 

BASIC 11/45 SYSTEM 

Fuge PROGRAM USES O THRU 17500 
PRELIMINARY PROGRAMS 

DOAA THRU DOMA 


LORE ERaa” 

PROGRAM STNG ABS LOADER 

STARTING PROCEDURE 

LOAD ADDRESS 200. PRESS START. THE PROGRAM WILL LOOP 
AND RING BELL ON PASS COMPLETION. 

OPERATING PROCEDURE 

SWITCH SETTINGS 

SUBROUTINE ABSTRACTS 


SCOPE 


SCOPE IS A MOVE PC,P1 AND STORES THE PC+2 IN Rl. 


_ HLT 
HLT IS A HALT INSTRUCTION. 


ERRORS 
ALL ERRORS WILL CAUSE A HALT 
TRAP AND INTERRUPT ERRORS WILL CAUSE A HALT AT VECTOR+2. 


ERROR RECOVERY 
PRESS CONTINUE TO PROCEDE TO NEXT TEST 


ERROR LOOPING 
TO OOP on AN ERROR cE A BRANCH TO THE PREVIOUS SCOPE 
INS IN N PLACE HE HALT INSTRUCTION. 

NO F THE ERROR 15 HE ATERNITTANT THAT THE TEST WILL 

HE HALT AND PROCEED TO THe Next TEST. 

TO LOOP THE TEST CONTINUOSLY REPLACE THE BEQ .+4 
IMMEDIATLY chRECEEDING THE HALT WITH A BRANCH 
PREVIOUS S 

RAP 


OOP ON TRAP FAILURES PATCH od THE FOLLOWING ROUTINE 
HE ADDRESS OF THE TRAP VECT 


TRAPVEC: TRAPVEC+4 
TRAPVEC+2: 1] 
TRAPVEC+4: 012716 ;MOVE SCOPE ADDRESS TO STACK 





ed ed ek ed ed ed ee ed ed ed eee ed eee 
ED SoU Corus Coen aorur eto 
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TRODVEKSS BOORE?S 3 ;ADDRESS OF PREVIOUS SCOPE 
TRAP 6410: 00 ;RETURN TO TEST AT SCOPE 
RESTORE ALL LOCATIONS BEFORE PROCEEDING TO NEXT TEST. 
7.0 RESTRICTIONS 
NONE 
8.0 nists ANEOUS 


ERRORS THE whi POINTER(RE) WILL CONTAIN THE 
RESS WHERE THE TRAP OCCURED. 


sa FNISUP 8 SRR AM FAKES ABOUT 1 MINUTE. 


8.2 STACK POINTER 
THIS PROGRAM INITIALY SETS THE STACK POINTER AT SOQ. 


% 
. TITLE MAINDEC-11-DCKBN-C PROG INT ROST LOGIC 
-NLIST MC,MD,SEQ .. 
-LIST 
;DCKBNA- TESTS THAT + ey INTERRUPT REQUEST (PIRQ) HARDWARE WORKS PROPERLY. 
THe PIRQ@ LOGIC ’BOOKS’ i lhe, AND sey Ye PRIORITY LEVEL FALLS 
THAT OF THE REQUEST INTERRUPT IS TAKEN. 
NOTE: IT IS NOT SPECIFIED age 10 WHETHER 0 Nor THE NEXT INSTRUCTION IS 
se eindp IF THE *BOOKED’ REQUEST IS GREATER THAN THAT OF THE PROCESSER. 


;STARTING PROCEEDURE 
LOAD os anaes 


PRESS STAR 
: STACK BOINTER IS AT 500 
: BELL WILL RING WHEN TEST IS COMPLETE 


; EQUATE MENTS 
ie 


TRPVEC=34 
TPVEC=64 ; TELETYPE PRINTER INTERRUPT VECTOR 
; RHRRSERELEERERERERERETNITIAL STACK COINTER=SOD#Heeeeekeeeeeaeeaeeeacer 








me ne re ee 
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tpesoror01 
HL T=HALT 


 RESISTER BBORE Sere 
PSu=177776 


DISPLAY=177570 
;PSW BIT ASSIGNMENTS 
PRTYO=0 
PRTY1=40 
ae 
Be 
PRTYS=240 
PRTY6=300 
PRTY7=340 
PRTY10=340 


;PIRG BIT ASSIGNMENTS 
RO= 


ey 
a 


eee 


D 
- 


VUUVUUU UU UU UU UUUUD 
040-4 4 444 0 4 4 4 0 0 0 
F coe 


SRn Lote 


;MACRO CALLS 
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; INITIAL Bae POINTER 
;MOVE PC TO Ri 


: HALT 
sPOPS TWO WORD OFF THE STACK 


;ADDRESS OF PROCESSOR STATUS 
;ADDRESS OF MICRO BREAK REGISTER 
; OF TEL ePagnten CONTROL STATUS 


; DATA BUFFER 
‘ADDRESS CONSOLE SWITCH REGISTER 
;ADDRESS OF CONSOLE DISPLAY REGISTER 
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ee {PROGRAM INTERRUPT REGUEST REGISTER 
tiie ete Hie cnet ead 
PIRVEC: 240 s PROGRAM INTERRUPT REQUEST INTER- 
Ce REY: Eg ICNT RUE aR Bass COUNT 

MOV 8STKPTR, SP :INITIALIZE THE STACK PTR 
BEGIN: MOV #STKPTR. SP ‘INT EELIZE TM THE oe rack POINTER 

MOV aPRTY7 Y=? 

MOV ICNT,@RDISPLAY :DISPLAY PASS COUNT 

git #400’ deSWuR *LOAD MICRO BREAK REGISTER 


.+10 
MOVB @sSWR,dSUBREAK ;LOAD MICRO BREAK REG WITH SRO-7 


-TEST THAT PROGRAM INTERRUPT REGISTER (PIRQ) CAN BE ACCESSED 
to: MOV #T0A,4 :LOAD ERROR TRAP VECTOR 
TST 1 -REFERENCE PI 
TOR:  POP2 :POP 2 WORDS OFF THE STAC 
HLT !ERROR CP FAILED TO access PI 
2k TO :LOOP TEST IF ERR OR 
TOB: MOV 86,4 >RESTORE ERROR T 
oR T] :GO TO NEXT TEST 


;TEST THAT PROGRAM INTERRUPT REGISTER CAN BE LOADED AND CLEARED (T1-T7) 


ee eeeeeEEEEEEEEEeEeEeeeEeEeEeeeeeee eee eee 





001122 


GREISRS MBseSes 


Beng Ree 


rR Se ee ee eee 


886888 8888888888 BSS88888S 


8 
Ee 


8 8 
ua 


176654 
177652 


177612 


1775Se 
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Tl: SCOPE 
V 


TIA: 


Te: SCOPE 


TeA: 


T3: SCOPE 


T3A: 


I01 
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8PRTY7, PSW 
aPIR1.aP! 


R 
eoteT SP IAl .RO 
1A 


sP1R3 aPl 
8PIR3+P1A3,RO 
T3A 


aFT 
aPT,RO 
TY 


;SET PROCESSER PRIORITY=7 
ig] BeSiL] 
: CORRE Pbtsu re 


; INCORRECT RESULT 
;CLEAR PROGRAM INTERRUPT REGISTER 
;GET RESULTS 


;PIR@ DID NOT CLEAR 


:SET PIR=2 
“CORRECT RESULT 


JOl 
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a q @- 
geez & eee =  °& 
Gaa7 ga Gheash aao G89 Ban 


T4: 


010000 177Sle 


Se Be & e 


#PIR7, OPI 
RO 


177352 


190000 


177346 


art 


So 


SHRGRMAA SUNOAAS MENG SSess SF 


oe eee dee Rae Ree Koon ot oe oe | Ce hee oe oe re ee rere re Coot eee BOS Koen Roe Moe oe roo oe mee) 


S8888sse8s Sssssssses ssssssssas 8 


ay 
888 


ULT 


R7+PIA7,RO 


aPI,RC 
#17?7000+P1A7 
T10A 


aPI 
;TEST THAT RESET CLEARS PIRG 


t 


10: 


O0i46e 012777 177777 177312 
001470 017700 177306 


001474 


001434 oe2700 100356 


001440 
01442 
001460 010701 


CORRECT BITS SET 


»RO 


O1 
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001514 900000 HLT ;RESET DID NOT CLEAR ALL BITS 
001516 900760 BR T10 ;LOOP TEST IF RESET FAILS 


i a SS ss se 
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002000 
177140 
003104 


177254 


177206 


177166 


177144 


177122 


177100 


0000 . 177056 
Se 


177034 
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t 


TLIA: 


12 


;TEST THAT 'PIA’ BITS DECODE ONLY THE MOST SIGNIFICANT *SET’ BIT 


T13: 


i 
COPE 
BEG 


HL 

MOV 
CMP 
HL 
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PI, RO 
#PIR1+PIAL,RO 
T12 


#PIR1, aPI 
aPI.R 
sPIR1 #PIAL,RO 


#PIR2, aPI 


TEST THAT ODD BYTE OF PIRG CAN BE REFERENCED. 
ll: SCOPE 


;LOAD ODD BYTE 
;GET ODD BYTE 
sDID ODD BYTE LOAD CORRECTLY 


;GET PIRG 
;COMPARE WORD 


;WORD FAILED 


tg a * BYTE BITS CANNOT BE ’PROGRAM’ SET. 


sCLEAR PIRO 
:TRY TO SET EVEN BYTE BITS 
:GET RESULT 


;ERROR! PIR@ GOT LOADED 


wPIR1 +PIRE+PIA2, RO 


#PIR3, aPI 


aPl.R 
WP IRI +PIR2+PIRS+PIAB, RO 


#PIRY, OPI 


WP IR1+PIR@+PIR3+PIRY+P IAM, RO 


#PIRS 


apt, RO 


aPI 


#PIR1+PIRO+PIR3+PIRY+PIRS+PIAS, RO 


+4 


#PIR6 
aPI,R 


a mL 
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ll 
001752 022700 077314 CMP #PIRI+PIR2+PIRZ+PIRY+PIRS+PIRG+P IAG, RO 
001756 001401 BEG +4 

ee raed 1 177012 ats #PIR7, OPI 

BbI796 BPS 500 regan aie ot RO 


177356 CMP #PIR14PIRG+PIRG+PIRY+PIRS +P IRG*PIR7 +PIA7 RO 


= 


————__ - — EEE eee 
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; TEST THAT WHEN PROGRAM INTERRUPT OCCURS THAT IT DOES SO AT THE CORRECT 
sYECTOR. IF THE VECTOR IS INCORRECT PROGRAM WILL HALT AT THE INCORRECT VECTOR 


: +2. 
T14: SCOPE 
MOV #T14A a IRVEC ;LOAD INTERRUPT VECTOR AND 
MOV aPRTY?. oP BRTORIT Y LEVEL 
MOV SIRI ae *REQUEST AN INTERRUPT AT LEVEL 1 
cL PS ALLOW INTERRUPTS 
HLT s INTERRUPT FAILED 
BR 713 
T14A: toe ems TO T14A 


; TEST THAT PSU PSW GETS ae ADED WITH ie coh ULBAING "Sue VECTOR ADDRESS 


? (VECTOR ADDRESS+ 2). 
+15: SCOPE 
. MOV #T1SA aPIRVEC 
MOV #PRTY?, aP 
CLR PSW sCLEAR PSW 
HOV #PIR1,aPI 
HLT - sERROR INTERRUPT FAILED 
BR T16 
T1SA: POP2 
MOV PSW,RO 
CMP sFRTY?, RO 
BEQ 
HLT 
; TEST THON VAN INTERRUPY BCCURS IF INSTRUCTION FOLLOWING REQUEST 
Hes &3 REGUES LEVEL BELOW CURRENT PROCESSER STATUS LEVEL. 


MOV 
MOV #PIRS, aPI ‘REQUEST INTERRUPT AT LEVEL 5 
CLR aPl ; DISABLE REQUEST 
HLT ‘ERROR! PROGRAM DID NOT INTERRUPT 
BR Ti? :GO TO NEXT TEST 

TIGA:  POP2 
BR T17 ;GO TO NEXT TEST 


;TEST THAT IF THE INSTRUCTION FOLLOWING A REQUEST RAISES THE PROCESSER PRIORITY 


‘ABOVE THAT OF THE REQUEST THAT THE REQUEST STILL INTERRUPTS. 
#17: SCOPE 































ESTKPTR, SP sINI NITIAL IZE THE STACK POINTER 
MOV #T16A, IPIRVEC OAD INTERRUPT VECTOR 
#PRTY?, JPIRLVL AND ST STAT 
TY4 PSul SET PROCESSER STATUS EQUAL TO 4 


HOV sSTKPTR, SP sINITIALIZE THE STACK POINTER 
MOV @PIRVEC LOAD INTERRUPT VECTOR 
way bts spi END -staTis 
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poz2eS2 o12777 904000 17eSe2 MOV sPIR3, oP! 
002269 912767 00140 175510 MOV aPRTY3, PS 
002266 000240 NOP 
002270 990599 HLT sERROR! PROG. INT. NOT ACK. 
002272 0004 T20 
002274 22626 T17a:  POP2 
902276 000400 BR T20 
3 C=20 
i bzel 


TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (1) IS EQUAL TO THE PROGRAM 


- INTERRUPT REQUEST LEVEL (1) THAT NO INTERRUPT OCCURS. 
Se Uy ee 
e i oo0s00 MOV aSTKPTR, SP s INITIALIZE THE STACK POINTER 
002306 OO0SO77 176470 CLR aPl :CLEAR PROGRAM INTERRUPT REQUEST REG. 
00231 Bler72 O02346 1 7E4EE MOV 8T20A OB IRVEC LORD I INTERRUPT VECTOR & 
Speaee Otsu? SpbRND ioeags a I SSER STAT 10 1 
Specs piE76? saben tor as Roy sPIR1, Pat mee PETER Rp ate FREY | 
244 a BR T21 
See Se ear T20A: HLT R INTERRUPTED. STATUS=REQ- 
FRO LEVEL=1 
p000ce N=N+1 
Bpoase S531 
TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (2) IS EQUAL TO THE PROGRAM 
INTERRUPT REQUEST LEVEL (2) THAT NO INTERRUPT OCCURS. 
Soeaee SiSope el: S5oPe 
1 oo0s90 MOV 8STKPTR, SP ; INITIALIZE THE STACK POINTER 
002356 005077 176420 oh CLR aPI CLEAR PROGRAM I NTERRUPT REQUEST REG. 
Seste ot B02416 176416 MOV a7elA OB IRVEC 3 LOAD INTERRUPT VECTOR 8 
002 eee 000340 176412 MOV v2.38 STATUS 
002376 Ole767 00100 175372 MOV #PRTY 5+ Bet SET PROCESSER STATUS EQUAL TC 2 
poeHOs 012777 002000 176370 MOV SPIRE. api :REQUEST INTERRUPT AT LEVEL 2 
poss 1 BR Te2 :GO TO NEXT TEST 
ib T21A: HLT :PROGRAM INTERRUPTED. STATUS=REQ- 
3 : UEST LEVEL=2. “ 
900003 N=N¢1 
gaa set 
TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (3) IS EQUAL TO THE PROGRAM 
“INTERRUPT REQUEST LEVEL (2) THAT NO INTERRUPT OCCURS. 
002420 910701 tee: SCOPE 
002422 012706 oo0so0 MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
O0e426 176350 CLR :CLEAR PROGRAM INTERRUPT REQUEST REG. 
002432 Bape l 8T22A, IPIRVEC s LORD INTERRUPT VECTOR 8 
O02440 ot 17o34¢ MOV ePRTY?, @PIRLVL ply 
002446 012767 140 175 MOV #PRTY3. PSid CESSER STATUS EQUAL TO 3 
002454 O1 00 176320 Hoy sPIR3, aPl ‘REQUEST INTERRUPT AT LEVEL 3 
ete ASHES Beoacs BR T23 :GO TO NEXT TEST 
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T22A: HLT :PROGRAM INTERRUPTED. STATUS=REG- 
:UEST LEVEL=3. 
teers fecal 
=U¢ 
| Baposs Sabet 
:TEST THAT HEN THE PROCESSER PRIORITY LEVEL (4) IS EQUAL TO THE PROGRAM 
: INTERRUPT ET RE SUEST LEVEL (4) THAT NO INTERRUPT OCCURS. 
ae seed oo0so0 123: ay sSTKPTR, SP s INITIALIZE THE STACK POINTER 
002476 905077 176300 CLR apr :CLEAR PROGRAM INTERRUPT REGUEST REG. 
O02S02 012777 O02S36 176276 MOV 8T23A,aPIRVEC LOAD INTERRUPT VECTOR 8 
002510 61e777 OO00340 176272 MOV SPRTY?, PIRLVL STATUS 
002516 Ole767 600200 i7Sese MOV #PRTYY' PSii :SET PROCESSER STATUS EQUAL TO 4 
002524 012777 310000 176255 MOV sPIR4, dP! :REQUEST INTERRUPT AT LEVEL 4 
002532 900240 NOP 
002534 o0040! OR T24 :G0 TO NEXT TEST 
002536 909000 T23A: HLT : PROGRAM INTERRUPTED. STATUS=REG- 
:UEST LEVEL= 
| oo000s -. N=N¢] 
003024 C=C+l 
: — Heth 
:TEST THAT RHEN THE PROCESSER PRIORITY LEVEL (5S) IS EQUAL TO THE PROGRAM 
| j INTERRUET REQUEST LEVEL (5) THAT NO INTERRUPT OCCURS. 
002540 010701 $34; SCOPE 
002542 012706 ocosoo MOV 8STKPTR, SP s INITIALIZE THE STACK POINTER 
obese 005077 176230 CLR aPl CLEAR PROGRAM I NTERRUPT REGUEST REG. 
012777 O0c60& 176226 MOV . 8T24A, APIRVEC iL Gn INTERRUPT VECTOR 8 
002560 012777 OO00340 176222 MOV ‘@PRTY?, OPIRLVL STATUS 
002566 Ole767 000240 175202 MOV sPRTYS: PSW :SET PROCESSER STATUS EQUAL TO 5 
002574 012777 O20000 176200 MOV @PIRS, aPI *REQUEST INTERRUPT AT LEVEL 5S 
N02602 o00240 NOP 
002604 900401 BR T25 :GO TO NEXT TEST 
002606 909000 Te4A: HLT ; PROGRAM INTERRUPTED. STATUS=REQ- 
| ?UEST LEVEL=S. 
poocos N=N+1 
900025 C=C+1 
000026 D=D+1 
: TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (6) IS EQUAL TO THE PROGRAM 
- INTERRUPT REQUEST LEVEL (6) THAT NO INTERRUPT OCCURS. 
002610 010701 +35; SCOPE 
002612 O1 099509 MOV BSTKPTR, SP s INITIALIZE THE STACK POINTER 
002616 1761 CLR :CLEAR PROGRAM INTERRUPT REQUEST REG. 
002622 002656 176156 MOV aTDSA aPIRVEC ; LOAD INTERRUPT VECTOR & 
002636 000340 176152 MOV sPRTY?, OPIRLVL s STATUS 
| 002636 900300 175132 MOV SPRTYG | PSW :SET PROCESSER STATUS EQUAL TO & 
O0e644 040000 176130 Hoy sPIR6, aPI : 


; SET 
;REQUEST INTERRUPT AT LEVEL 6 
;GO 
:P 





Be Bes 


002654 se Teé 
002656 TeSA: HLT 

N=N+] 

CsC+) 
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D=0+1 
; TEST THAT WHEN THE PROCESSER PRIORITY LEVEL (7) IS EQUAL TO THE PROGRAM 
INTERRUET REQUEST LEVEL (7) THAT NO INTERRUPT OCCURS. 


N=] 
=0 
Te 


T30A: 


ST Ti 


ell 


$ 


eeesesess 


agesesCeee 


HLT 


=C+] 


z00O 
un 
z0O 
++ 
-- 


=N+] 





27-SEP-75 10:40 PAGE 19 


sSTKPTR,SP 
aPt 


STP2EA, aPIRVEC 


ePRTY?, APIRLVL 
TY7, PSW 


8PIR7, OPI 
27 


aSTKPTR, SP 
aPt 


T WHEN THE PROCESSER PRIORITY (1) IS GREATER THAN THE PROGRAM INT- 
ST LEVEL (0) THAT NO INTERRUPT OCCURS. 


#7278, IPIRVEC; 


SPRTY?, OPIRLVL 
aPRTY! 


SPIRO, aP 
730 


OCESSER 


THE PR 
LEVEL (1) THAT 


sSTKPTR, SP 


#730A, JPIRVEC; 
vi 


SPRTY?, aPIRL 
ePRTY2. PSWd 
sPIR1, aPl 
131 


PRIORITY (2) IS GREATER THAN THE PROGRAM INT- 
OCCURS. 


























s INITIALIZE THE STACK POINTER 
:CLEAR PROGRAM IN TERRUPT REGUEST REG. 
fe J ENTERRUPT VECTOR & 

:SET PROCESSER STATUS EQUAL TO 7 
:REQUEST INTERRUPT AT LEVEL 7 


see 


;GO0 TO NEXT TEST 
; PROGRAM tates STATUS=REG- 
;UEST LEVEL= 


;INITIALIZE THE STACK POINTER 


30 IRQ 
;LOAD_ INTERRUPT VECTOR 
;ANO STATUS 


;SET PROCESSER E TO 1 
; REQUEST INTERRUPT % FevEL 4) 


;GOQ_ TO NEXT TEST 
;ERROR INTERRUPTED WHEN 
;STATUS=1, REQUEST LEVEL=0 


SET PROCESSER STATUS EQUAL TO 2 
;REQUEST INTERRUPT AT LEVEL 1 
;G0 


;G0_TO NEXT TEST 
TERROR PROGRAM INTERRUPTED WHEN 
:STATUS=2, REQUEST LEVEL=1 
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;TEST THAT WHEN THE PROCESSER PRIORITY (3) IS GREATER THAN THE PROGRAM INT- 
: ERRUPT 3 ad LEVEL (2) THAT NO INTERRUPT OCCURS. 


1g jee |) gee TKPTR, SP N THE STACK POINTER 
oe gl NUM 
S070 
003076 





012777 OO03116 175716 MOV 8T31A, aPIRVEC; :LOAD INTERRUPT VECTOR 
pis ? atts aes noe SDRTYS 12, Se IRLVL SSER rat EQUAL TO 3 
303104 777 «02000 175670 Moy PIR2, 13,074 Pats Geese. 1 VEL 2 
003114 9o0040! 3R 132 :G0 TO NEXT TEST 
003116 000000 T31A: HLT ‘ERROR PROGRAM INTERRUPTED WHEN 
:STATUS=3, REQUEST LEVEL=2 
po003e2 
900033 
000003 
000004 
WHEN THE PROCESSER PRIORITY (4) IS GREATER THAN THE PROGRAM INT- 
oeicea LEVEL (3) THAT NO INTERRUPT OCCURS. 
003122 8STKPTR, SP ALIZE THE STACK POINTER 
o53186 oF ANDAR Pig 
i aPIRVEC; ; LORD INTERRUPT VECTOR 
953140 ePaTy?, VaeBeLRLVL TAT 
146 STATUS EQUAL TO 4 
oo3154 SIRS, aes ‘REQUEST INTERRUPT AT LEVEL 3 
003164 733 360 TO NEXT TEST 
003166 900000 T32A: HLT TERROR PROGRAM INTERRUPTED WHEN 
:STATUSS4, REQUEST LEVEL=3 
000033 C=C+1 
000034 D=D+1 
rere er 
: TEST THAT WHEN 1 HE PROCESSER PRIORITY (5) IS GREATER THAN THE PROGRAM INT- 
go3179 0 jERRUPT REQUEST LEVEL (4) THAT NO INTERRUPT OCCURS. 
1 1 V BSTKPTR, SP ;INITIALIZE THE STACK POINTER 
Bue ee See ree SE Easaringts ae ieiawr vcr 
poses Bt poses 1oEE MOV a IRLV. GND oft TUS 
003216 012767 900240 174552 MOV :SET SSER STATUS EQUAL TO S 
Sozec4 01 010000 175556 Hoy spina Ra ap :REQUEST INTERRUPT AT LEVEL 4 
Bose3e 550000 733A at vet + eOROR Pe RRUPTED WHEN 
- 7 ZERROR us=s, PEOGRER INTE LEVEL=4 
o00034 C=C+1 
000035 D=0+1 
o00005 Mette 
000006 


N=N+1 
; TEST THAT WHEN THE PROCESSER pasoeit 


(§) 8 GREATER THAN THE PROGRAM INT- 
ERRUPT REQUEST LEVEL (S$) THAT NO CCURS. 


Ivy 
NTERRUPT 0 





27-SEP-76 10:40 PAGE 21 
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| aS aie rm ie 
i ooes00 MOV SSTKPTR, SP SINITIALIZE THE STACK POINTER 
| a TEo55 be ! oi wa. OPIRVEC: iCDRCTINTERRUPT VECTOR 
a i a ee ee 
| 003566 015767 17ae5S MOV ae Psy ISET PROCESSER STATUS EQUAL TO & 
903274 Ole777 O20000 175500 MOV @PIRS, OPT ;REQUEST INTERRUPT AT LEVEL 5 
O03302 000240 NOP 
S03304 Ooo4o} BR 135 :60 70 NEXT TEST 
T34A: HLT TERROR AM INTERRUPTED WHEN 
'STATUS=6, REQUEST LEVEL=5 
990035 C=C+1 
900036 b=6+1 ; 
g00006 M=M41 ‘ 
000007 N=N+1 
sTEST THAT MEN THE PROCESSER PRIORITY (7) 16 GREATER THAN THE PROGRAM INT- ; 
TEBRUPT REQUEST LEVEL (&) THAT NO INTERRUPT OCCURS. 
Bosse BTSTee 138: Soy gSTKPTR. SP THE STACK POINTER 
003316 rents CLR 51 , s ANT TAG TEE 
Coser Cle77? OOs%S6 175456 HOV ST 458, IPIRVEC, LOAD INTERRUPT VECTOR 
tate 
| eke SE a {55435 ON BER TVS *BCARGVL GENO BOBCkeSER STATUS EQUAL TO 7 
Boas44 015777 o40000 175430 MOV —«-#PIRG, APT IREQUEST INTERRUPT AT LEVEL 6 
Sosseg pooscy er nae 10.10 NEXT TEST 
Boasee bosons 135A: HLT SROR PROGRAM INTERRUPTED WHEN 
ET TUSC? REQUEST LEVEL ot 
| 
| oo003¢ C=C+) 
| 900037 babel 
000087 M=M+1 
| 000010 NeNel 





, 
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eee Net 
wTEsT THAT WHEN THE PROCESSER PRIORITY (0) IS LESS THAN THE PROGRAM INT- 
- i RRUPT 3 REQUEST LEVEL(1) THAT AN INTERRUPT OCCURS. 
ake 1 000500 sSTKPTR, SP sINITIALIZE THE STACK POINTER 
003366 005077 175410 CLR aPl 
003372 012777 OO3426 175406 MOV #736A, IPIRVEC OAD INTERRUPT VECTOR 
903400 Oi 0 1754 MOV sPRTY?, SPIRLVL TaT 
003406 15 7 000000 174 MOV #PRTYO’ PSW : SE SER STATUS=0 
003414 pisses 001000 175360 MOV #PIR1, si !REQUEST INTERRUPT AT LEVEL 
003422 00240 NOP 
003424 900000 HLT sERROR! PROGRAM FAILED TO INTERRUPT 
000400 T36A: BR 137 !GO TO NEXT TEST 
000001 N=N¢] 
sltche scr] 
C=C+1 
po00040 D=D+1 
TEST THAT “teen THE PROCE SER PRIOR TY ( } Is $s THAN THE PROGRAM INT- 
003430 010701 it SCOPE 
003432 012706 oo0s00 SSTKPTR, SP i: TIAL IE THE STACK POINTER 
Baaaae hesare YT 
1 76 175336 V #737A, SPIRVEC INT ERRUPT VECTOR 
0034SO 012777 000340 175332 MOV 8PRTY?, JPIRLVL ZBND STA 
003456 Ole767 OO0040 174312 MOV #PRTY1' PS :SET PROCESSER STATUS=1 
003464 Oi 175310 MOV #PIR2, aPI :REQUEST INTERRUPT AT LEVEL2 
003472 NOP 
003474 HLT ERROR! PROGRAM FAILED TO INTERRUPT 
002476 137A: BR THO :GO TO NEXT TEST 
N=N+1 
M=M+1 


D=D+1 = 
; TEST THAT N THE PROCESSER en TY (2) IS LESS THAN THE PROGRAM INT- 
a T ores T LEVEL(3) TrAT AN NTERRLBT bcuRE: 


MOV orem,» iNT AR PRG THE STACK POINTER 


8T4OA,PIRVEC LOAD INTERRUPT VECTOR 
po0346 175262 MOV #PRTY?, OPIRLVL ; TAT 
100 174242 MOV #PRTY2’ PS :SE CESSER STATUS=2 

co7s34 004000 175240 Hoy #PIR3, OPI :REQUEST INTERRUPT AT LEVEL3 
003644 HLT sERROR! PROGRAM FAILED TO INTERRUPT 
0035 THOR: BR TH :GO TO NEXT TEST 

N=N+]1 

=M+] 

C=C+] 

D+ 


ITY (3) IS LESS THAN THE PROGRAM INT- 
TERRUPT OCCURS. 


Bp eb 
; 


D=D+1 
; TEST THAT WHEN THE PROCESSER ae 
: ERRUPT REGUEST LEVEL(4)*THAT AN IN 


003550 t41: 
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DBKBNC.P 
oo2ss2 012706 900500 MOV SSTKPTR, SP s INITIALIZE THE STACK POINTER 
Sse ES Teh eats 17521 She tH A, aPIRVEC :CLERR AT ESRUPT VECTOR 
Besess pisses Be aRiR 152518 ’ Sees Be ae 
003576 012767 000140 174172 MOV :SET PROCESSER STATUS=3 
003604 012777 010000 175170 MOV Ru ap BP :REQUEST INTERRUPT AT LEVEL4 
003612 o00240 NOP 
903614 990000 HLT sERROR! PROGRAM FAILED TO INTERRUPT 
50361& 900400 T4H1A: BR T42 G0 TO NEXT TEST 
900004 N=N+1 
090005 M=M+] 
900042 c=C+l 
000043 D=D+1 
sTEST THAT WHEN THE PROCESSER PRIORITY (4) IS LESS THAN THE PROGRAM INT- 
“ERRUPT REQUEST LEVEL(S) THAT AN INTERRUPT OCCURS. 
003620 010701 ty2: SCOPE 
093622 012706 oo0so0 MOV #STKPTR, SP s INITIALIZE THE STACK POINTER 
003626 0905077 175150 CLR aPl CLEAR PIRG 
003632 012777 OO3666 175146 MOV 8T42A,aPIRVEC LOAD INTERRUPT VECTOR 
003640 012777 000240 175142 MOV #PRTY?,aPIRLVL AND STATUS 
003646 012767 000200 174122 MOV #PRTY4’ PSid :SET PROCESSER STATUS=4 
003654 bier?" 020000 175120 HOV #PIRS, PI *REQUEST INTERRUPT AT LEVELS 
003664 900000 HLT sERROR! PROGRAM FAILED TO INTERRUPT 
093666 000400 T4H2A: BR T43 :GO TO NEXT TEST 
ooooos N=N4+1 
DO0006 M=M+1 
000043 Cac] 
; TEST THAT WHEN THE PROCESSER PRIORITY (5) Is LESS THAN THE PROGRAM INT- 
SERRUPT REQUEST LEVEL(6) THAT AN INTERRUPT OCCURS. 
003670 010701 t43: SCOPE if 
003672 012706 oo0so0 MOV sSTKPTR, SP s INITIALIZE THE STACK POINTER 
003676 005077 175100 CLR ap : CLEAR 
003702 012777 003736 175076 MOV #T43A,dPIRVEC LOAD INTERRUPT VECTOR 
eet ee ey 1rapss NOY pale ea san Brock FeceR R STATUS=5 
003724 Bts782 Beb800 175050 MOV wine oP Quest INTERRUPT AT LEVELS 
003732 o00240 NOP 
003734 900000 HLT Saal PROGRAM FAILED TO INTERRUPT 
003736 00400 TH3A: BR THY :GO TO NEXT TEST 
p00008 N=N¢] 
000007 M=M+] 
900044 =C+] 
000045 =D+1 
: TEST THAT WHEN THE PROCESSER PRIOR TY ( } IS LESS THAN THE PROGRAM INT- 
jERRUPT REQUEST LEVEL(7) THAT AN IN T OCCURS. 
Boapue BT Dobe coosoo m Roy sSTKPTR, SP IN IZE THE STACK POINTER 
003746 005077 175030 CLR 51 t ANT AR PTR 
003752 012777 OO4O0E 175026 MOV STHYA,IPIRVEC —; LOAD INTERRUPT VECTOR 


1 0340 175022 MOV SPRTY?,aPIRLVL ; STATUS 
weed 12767 Bposc8 174 MOY #PRTYE, PS ieee PROCESSER STATUS=6 
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DBKBNC.P11 


003774 
004002 
004 
004 


eee 


SERENE SOCERERERE SR 


S Be 


Srrtekie Erber 


012777 


SQ Bea 


B 8 2988 
c ae es : 


=: 


106000 175000 


087252 174606 


020800 174574 
004224 174572 


Bi7210 174544 


010000 174532 


MACYLI 27(732) 


TH4A: 


Is 
tye 


LEVEL?: 


LEVELE: 


LEVELS: 


LEVEL4: 


MOV 


; TEST THAT PIRQ 
,1S DECREASED. 
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aPIR7, aPI ;REQUEST INTERRUPT AT LEVEL7 
sERROR! GRAM FAILED TO INTERRUPT 
THs if6 6 NEN? TEST 


REQUESTS AN INTERRUPT AT EACH LEVEL AS THE REQUEST LEVEL 
lt a ; INITIALIZE STACK POINTER 
@PRTY7 , PSW ;LOCK OUT INTERRUPTS 


8-1,aP "REQUEST AN INTERRUPT AT ALL LEVELS 

#LEVEL7,aPIRVEC :LOAD INT. RQST. VECTOR 

#PRTY7,QPIRLVL ;AND ’NEW’ STATUS 

PSW ‘ALLOW INTERRUPTS AT ALL LEVELS 
*ERROR! NO INTERRUPT 

TYSEX ‘EXIT TEST 


#PIR7,%0 -SET INDICATOR BIT IN RO 
sPIR7+PIRG+PIRS+PIRY+PIRG+P TRe+PIRI4PIA?, OPI 


#PIR7, aPI :DE 
#LEVEL6, SPIRVEC ;SET 
PSW ‘ALLOW INTERRUPTS 

?ERROR! NO INTERRUPT 
#PIR6, 40 *SET INDICATOR BIT 
ePIRG+PIRS+PIRY+PIRGSP [Re +P IRI +P Ab, OPI 
+4 :IS PIRQ CORRECT? 

‘ERROR! INCORRECT PIRQ 
#PIR6, aPI : LEVEL QUEST 
#LEVELS,PIRVEC ;SET UP FOR LEVEL 5 REQUEST 
PSW ALLOW INTERRUPTS 
“ERROR! NO INTERRUPT 


#PIRS, % -SET INDICATOR BIT 
Be eo uaPIRaePtioeP rei seine aPI 
+4 -TS PIRQ CORRECT 
‘ERROR! INCORRECT PIRQ 

FTE PT IRVEC ‘SET UP FOR LEVEL 4 REQUEST 

1 Re er LEVEL. 
PSW : S 
‘ERROR! NO INTERRUPT 
#PIRY, % -SET INDICATOR BIT 
SUMS PERCE AR STS apt 
+4 -1S PIRQ CORRECT? 


‘ERROR! INCORRECT PIRQ 
#PIR4, OPI ‘DELETE LEVEL 4 REQUEST 


nn 
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005067 
004264 000000 
004266 052700 
00%, 022777 
004 001401 
004302 900000 
Be Ee 
O043ee 005067 
004326 000000 
004330 052700 
Bs Be 
004344 000000 
OO4346 042777 
004384 012777 
OO436e Oeebeb 
Rec 005067 
370 000000 
004372 052700 
DO441B O2eb26 
O0441e 005077 
Benes 005067 
OO44eE 001401 
004430 000000 
004432 000240 
004434 010701 
OO4436 012706 
OO4#4e 000237 
OOW444 012777 
Bias hie 
12737 
an hee 
d04s0e 01 
004510 005037 
004514 000240 
004516 ONT 
004See 000000 
004Se4 005077 
004530 005037 
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004266 
17381e 


174364 
173354 
177000 


174530 


174502 


174470 
174466 


174440 


174426 
174424 


174376 


174334 
174330 


— 
tf 
¢ 


77 
74e72 
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MOV #LEVEL3, SPIRVEC ; FOR LEVEL 3 REQUEST 
pope RESTORE fie STaCK 

CLR PSW NTERRUP 

HLT + RROR! ND SRYEREUPT 
LEVEL3: BIS «SET INDICATOR BIT 

CMP sPiRSIPIROVPIRLSP TRS apt 

BEQ S PIRQ CORRECT? 

HLT geron OR! INCORRECT PIRQ 

BIC ry PIR 33° DELE TE LEV LEVEL 3 REQUEST 

MOV #LEV te orevec } LEVEL 2 REQUEST 

POP2 : STORE. TRE STACK 

CLR PSW ALLOW INTERRUPTS 

HLT ‘ERROR! NO INTERRUPT 
LEVEL2: BIS #PIR2, “0 -SET INDICATOR BIT 

CMP #PIRO+PIR1+PIA2, aPl 

BEQ +4 -1S PIRG CORRECT? 

HLT ‘ERROR! INCORRECT PIRQ 

BIC #PIR2, aPI *DELETE LEVEL 2 REQUEST 

MOV #LEVEL1,PIRVEC :SET UP FOR LEVEL 1 REQUEST 

POP2 *RESTORE THE STACK 

CLR PSW : INTERRUPTS 

HLT ERROR! NO INTERRUPT 
LEVEL1: BIS sPIR1,%0 ;SET INDICATOR BIT 

CMP #PIR1+PIAL,aPI 

BEQ +4 ;1S PIRQ CORRECT? 

HLT sERROR! INCORRECT PIRQ 

CLR gpI RF RAR PROGRAR INT INT. RQST.REG. 

CHP #177000, 0 ;WERE ALL LEVELS SERVICED 

HLT ;ERROR! A LEVEL(S) NOT SERVICED 


:MISSINGBIT(S) GIVE LEVEL MISSED 


TYSEX: _NOP 
;CHECK THAT PROGRAM INTERRUPT REQUEST TAKE PRECEDENCE 


OVER BUS INTERRUPT (TTY) 


T46: SCOPE 
NOV ESTKPTR, “% 
MOV area SPIRVEC 
MOV aPRTY 4 sar TRLVL 
MOV VEC 
MOV aTHe8, 08 
MOV #100 dante 
MOV PIR, aPI 
CLR 
NOP 
HLT 

TY6A: BR +4 

T46B: HLT 
CLR aPI 
CLR asTPCSR 


+2’ 
; SET 


eet STACK PTR 
T PRIOTITY ve a 
‘LOAD ping INT ere 
ASSUME PRIOR y LEVEL 4 ON INTERRUPT 
LOAD TTY PRINTER INTERRUPT 


IE BIT 
;REQUEST INTERRUPT AT LEVEL 4 
ALLOW PIRQ INTERRUPT 


{ly INTERRUPT 
;BRANCH OVER HALT WHEN PIRG INTERRUPTS 
:ERROR! TTY INTERRUPTED 


a i a a ny a 


012737 
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000086 000064 


174144 
174146 «174142 
174140 
000032 000030 


4 
0 001000 


000007 172660 


174036 
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T4?: SCOPE 


HL 
T4H7Q: HLT 
T47B: CMP 

BE 


END: INC 


DONE : 


ENDAD: JSR 


1S: DEC 


MO 
DONEL: JMP 
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#TPVEC+2, d8TPVEC 


7 ;SET earont Ty LEVEL =7 

#STKPTR, %6 SET ST TR 

&T47A SRENTVEC *LOAD EM K TRAP VECTOR 

JREMTVECS2 TASSUME PRIORITY LEVEL 0 AFTER EMT 
#7478; OF IRVEC sLORD IRQ I NTERRUPT VECT 


OPIRLVL ; ASSUME PRIORITY LE 
#PIR4, aPI $900 INTERRUPT ROST AT LEVEL 4 
RAP ASUME LEVEL : AFTER TRAP 


“ERROR! FAILED TO T 
‘ERROR! PIRQ INT. FAILED AFTER EMT 
aTy7A, (6)+ ?CHECK RETURN PC ON THE STACK 
: sERROR! INCORRECT PC ON THE STACK 
(6) :CHECK STATUS ON STACK 


;ERROR! INCORRECT STATUS ON STACK 
aPI :CLEAR INTERRUPT REQUEST 
PIRLVL,@PIRVEC ;RESTORE INT VECTOR 


aPIRLV 
#EMTVEC+2, QEMTVEC 
ICNT ; INCREMENT THE PASS COUNTER 
ICNT, #1000 
DONE 
BEGIN sRESTART THE TEST 
#7, TPBUF ?RING THE BELL 
TPCSR FM FOR BELL T0 
ae4e, x2 GET DECTAPE MONITOR RETURN ADDRESS 
DONE | *DO NOT RETURN IF (42)=0 
7, (2) se TURN TO DECTAPE MONITOR 
: OVERLAY 
: AREA 
RY, -(SP) 
RY 
#-1,R4 
RY 


1$ 
(SP)+,R4 
START 


oe 
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-Pll 


em SB 


D = 000046 
DISPLA= 177570 
DONE 004700 
DONE! 004750 
EMTVEC= 000030 
END 004660 
ENDAD O04722 
ERRVEC= 000004 
HLT = O00000 
ICNT 001000 
IOTVEC= 000020 
LEVEL1 9004372 

VEL2 004330 
LEVELS OO04266 
LEVEL4 O04224 
LEVELS O04162 
LEVEL6 004120 
LEVEL7 OO40S6 
™ = 000010 
N = 000007 
PFYEC = 000024 
PI 001002 
PIAO = 000000 
PIAL = O00D4e 
PIRe = 000104 
PIAS = 000146 
PIA4 = 000210 
PIAS = 000252 


1103 
604 6198 
7els 725 
33 847% 
8 gss 
oe 
8 
S55" ae 
gtug gss 
364% 
11048 
11198 
1080* 1081 
11098 
374 387 
4S4 ute 
S36 gsc 
736 754 
965 982 
1042 1047 
360% 364 
10448 
10348 
10248 
10148 
10048 
9s4e 
98S 
725 7418 
849% 8528 
9S28 gss 
604 618% 
7208 723% 
8328 833 
93448 938 
1 383% 
417% 418 
451 4oS% 
S04 S09* 
S74# 578% 
676% 680% 
787% 801% 
908% 9le* 
oos 1008 
1094* 
385 4Be 
3% cos 
407 S11 
419 517 
430 S23 


621 6368 
7398 743 

853 8688 
9708 

621 637% 
7408 742 

853 6698 
9718 

1097% 

391 398 

467 471 

S62 568 

772 730 

988 993 

1053 1070 

1100* 1101 

743 7538 
B53 867% 
963% 

621 635 

725 7428 
esos 8518 
9sls gss 

384 388 
4ooe 423 

456 UBEx 
510 515% 
579%  5S89* 
693# 697% 
805* 819% 
925% 929% 
1015 1018* 
469 1045 

1035 

1025 

1015 

1005 


638 
757% 
870 


638 
70" 


Ube 
1028% 
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9S9# 
1035 


963% 
1038% 


79% 
1045 


986 
1049 


* 
1067# 


704% 
815 
9268 


7058 
815 
9378 


a er 


PIRVEC 001006 
PIRC = 900000 
PIR] = 901000 
PIR10 = 100000 
PIRe = 002000 
PIR2 = OO4000 
PIRY = 010000 
PIRS = 020000 
PI = 040000 
PI = 100000 
POP2 = O226e6b 
PRTYO = 000000 
PRTY1 = 900040 
PRTY10= 000340 
PRTYe = 100 
PRTY2 = 1 
PRTYY = 000200 — 
PRTYS = 000240 
PRTYE = 000300 
PRTY7 = 000340 
PSA = 177776 
RESVEC= 000010 
s% 

Ri =7000001 

$5 «= opens 
RS =7DO0004 
eS =~%000005 
SCOPE = 010701 
SP =”000006 
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-Pll 
PIAG = 000314 
PIA7 = OO03SE 


PIH 001004 
PIRLVL 001010 


7b44 
11138 


S29 
465 
477 


1114# 


eg? 
817 
3624 


782% 
1118 
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995 
S34 


1115# 
4O4 
606 


- B35 


$73 
800# 
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1116% 
41 
62 
8s5 


Seg* 
818* 
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b44# 
876% 


643% 
875% 
1062% 


S11 
1015 


Se3 
1038 
$29 


1040 


1059 


709% 
W1s 


7214 
361# 


730% 
960% 
S45 


878 
89s 
995 
995 
998 
1046 


mcr ee ee cee ro 


4-4-4 4-44 
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The Tee SeBSs8 


age 
a 


Dnan 


SEESEBSRRES 


SHVLHS 


— 
£ 


Sore y 


tet 


B 
aBo 


eee 
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Bon 588 £07 be4 641 658 
7B8e 8i8 836 8S& 873 890 


472 
S49 


S728 
587% 


606% 


675 


$07 


§32 
924 





eee 


88 
ECP 


=: 


Ee 


ee ee ee ee ed 


BEBRRE 
foes 


8 
~ 


Se ra 
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eshte 


aes 


a ieithere rene 


ay 


Bea 


rurue= 
Baca 
3 8S 


aly 
1006 
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MACY)1 27( 732) 
SYMBOL 


i 


reitapett itty 
DL 











ee ee ee eee 


MRINDEC-11-DCKBN-C PROG IN 
DBKBNC.P11 CROSS REFE 
COMMEN ] 
ENDCOM ls 
freer it 
Toe ls 
MUL ls 
ie iis o4 
PIRES 5 é ee 
PIRC iss sss 
POP ls 
Pus 18 
REPORT le . 
SETPRI ls 
SETUP ls 
SKIP ls 
SLASH le 
STARS is 
SWRSU ls 
TYPES! ls 
TYPDEC ls 
TYPNAM 1s 
Teak ts 
TYPOC ls 
TYPTXT ls 
SSESCA ls 
SSNEKT ls 
SSSKIFP ls 
-EQUAT ls 
. HEADE le 
KT11 ls 
. SETUP ls 
. SARHI l 
! .SACTI ls 
.SAPTE ls 
. SAPTH 1s 
.SAPTY 1 
. SASTA ls 
-SCMTA ls Ll 
. $0820 ls 
- $0820 ls 
-SOIV is 
 .SEOP ls 
. SERRO ls 
| -SERRT is 
- SMULT ls 
| .SPOWE is 
. SRAND ls 


70 


fel 
8g. 


555 
904 


er 


73) 27-SEP-76 10:40 PAGE 33 


NAME 


7 689 
sé 815 a3 
921 $38 





DO3 


7(7 7” 
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ou 
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- 
~ 


oo 
is 
ls 
is 
is 
is 
is 
is 
is 
is 
is 
is 


: ie saad 


B 
ne 
ms 
a -4 
ea 


& 
é 


o- 


mc oD 
4040-4 
we» 
o- 
o-- 


BB 
Sia dah ted : 


o 


Ate ae 


esr yea 


ee ee 


BUY 
@ 


oo 
- e 
- 
o 


rs RES: 


Fos 


Ss 
~ 


RR Ee cata US Lil 


- 


ee —,— EEE 
. - 


Tr 
— 
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397 40l BH GH HH HS “— yl? 
Oe eee ee 3) ON ae AD AU eg ee ae ee 
521 


$32 994 1004 1014 1024 1034 1044 


ase BR; aR I 


433 444 455 488 S46 $59 S74 5793 $89 608 


aa 
ra 

¥ 4 
or 6) 
al 
ao’ 
OW) 
owl 
Ccxp 
rs 
Uw 


410-422 
700~C«‘ 747 e 93 i 9 837 Ber 874 

Ss & 6 OCOSCOATC«T? «set «gd? 
1081 1084 «= «1088S 
y(n Tt) 
995 1008 1015 1025 1035 1045 105i 1088 1101 
220 ~=—«-p22 2 a ee ee ee ee ee 

a a a nC 
ete ie i4 it RS aR a ea gg 

0.060 

HY DBT 38 »° 39 #3 3 4 4oS «OG 
43 neo 4 SSL RSE 
se§ se8 573 Be eoe ; B5e Ba ep e31 e32 23 
Bei Sséb PS BSB ps ESB 94 de BSE 
at 713.0 714—i‘(‘zwOCO8C«8kti(‘<ié‘mkeCOOOCOCOCCt«é?ESO 
7% 768 9 78 784 736 42OC«78?)~Stsé«OD 803 «gas 
821 2 623 83eti‘«‘éi 3 MOB] 53 
ae BS e902 3 gy 36 io 0s A 
978 «= «79 +) a ey ay tt et a gS 
74 ay a 0 Us 
ugg 
56 613 463 G7 & 681 698 is 770 «=? 
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